Sudden downshift mechanism
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NHTSA Sudden Down Shift Investigation
BGFA-1018720 Low Temperature
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BGFA-1018720 1-2 Shift Cold Condition ( 53C )

nuu:-n'- 10 B Qi e Whm 1 oty ' m—ar

m—mm-—m .
1

. ™| CONCLUSION:
| | Line Pressure, 1st Clutch and 2nd Clutch

¥ m -w| Pressure are Ok. { The cause of fluctuations
Emﬁ_... Jahs H" bty ¥« in line pressure is due to noise.)
¥ oy o
mi ' ﬁ'],.,j,““ “IHIH-HI n“'h:u’n" '“'

15 0T 5 1501%!: BHAEI TUEE 1w EY

CONCLUSION:

Minor slipping found in 3rd Gear on 2-3 up
shift.

MINOR SLIPPING
5 b




i BGFA-1018720 2-3 Shift Cold Condition (59C) ‘
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) '.ai CONCLUSION:
- ng 3-4-5 shift ok, pressures ok.

MOD Pressure Failure Point;
Where moed pressure Is
overcome by shift valve C spring
pressire.
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CONCLUSION:
Sudden down shiit didnt happen.
5o sudden down shift is not a possibility on this

transmission, Modulator pressure was below
normal but able to overcome spring pressure.

Modulator pressure did not fall below (2 KGF/Cm?2).
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BGFA-1018720 5th cruse Cold Condlton { TH off , 60C )
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In-Vehicle ConfirmatiC

Cond.
ATM #

Test - Detail Results
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Hot ATF

Waming Lights

2->3 | 3>4

2->3 | 34
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NHTSA Sudden Down Shift Investigation
BGFA-1018720 +120C




BGFA-1018720 1-2 ABOVE 120 C __‘l
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Line Pressure, 1st Clutch and 2nd Clutch Pressure are OK.

r:"‘:.-lh‘ -

:
g

Ti "'-""

Ly

qi!!!!
-

LT T T uuu" uuur IGWD WO MGEs  rea . BGFA_]_QIS?ZU 2_3 ABD‘VE lznc

! W""U

CONCLUSION:

During 2-3 Up Shift major slipping
occurred on 3rd Cutch,  After inability
to engage 3rd completely 4th clutch
was engaged.
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MOD Pressure Failure Point; Where mod pressure is overcome by shift valve C spring pressure.

CONCLUSION:

Sudden down shift didn't happen.
Modulator pressure did not fall below (2 KGF/Cm?). So sudden down shift Is not a possibility on this transmission.
Modulator pressure was below normal but able to overcome spring pressure.




5TH CLUTC?ENGAGEMENT
HYDRAULIC CIRCUIT (NORMAL PRESSURE)
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NORMAL MOD, PRESSURE IS ABLE TO OVERCOME SPRING PRESSURE WHICH PERMITS
5TH GEAR ENGAGEMENT AND HOLD ABOVE 45MPH.




® 2nD cLuTCcH ENGAJIMENT HYD. circurT @
(ABNORMAL PRESSURE AT SUDDEN DOWNSHIFT)
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MOD,Pressure = 1.5 to 2.0 avg.. KGF/CM2

Shift Sol B
MOD,Pressura

ACTUAL LINE
Pressure - 2.0 avg.
kgf/CM2

Shift Sol C
MOD,Pressure

LOW MOD, PRESSURE IS UNABLE TO OVERCOME SPRING PRESSURE THEREFORE MISSION

ENGAGES SECOND GEAR. THROTTLE OFF WILL DROP MOD. PRESSURE BELOW SPRING
PRESSURE DUE TO CLOGGED FILTER SCREEN.




BGFA-1018818 Sudden Down Shift Investigation
Mission above 120 ©
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CONCLUSION:
Major slipping was noticed on 2-3 Up Shift.
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BGFA-1018818, High Temperature Mode
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CONCLUSION:

No engagement In 3rd, resulted in a direct
engagement to 4th.

Low dutch pressure is due to
screen dogging, causing
decrease in supply pressure

from pressure sharing to other
dutches.




BGFA-1018818 Sudden Down Shift Investigation
Low Temperature Mode
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CONCLLISION:
Major slipping ocaurred In 2-3 up shift on both 2nd and 3rd clutches,
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Conclusion:
During 4-5 shift major slipping occurred. ECU records shift time and G ratio, if abnormal
shift time occurs and gear is not detected misslon will shift to fail safe mode.




Drop in total mission
pressure due to screen
clogging. Sudden Down
shift didnt ooour
because Mod pressure
was stll above 2Kgf/CmZ
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B7WA-8014113 Sudden Down Shift Investigation
Low Temperature Mode
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MOD Pressure Failure Point; Where mod pressure is overcome by shift valve C spring pressure.

CONCLUSION:

Sudden down shift didnt happen.
Modulator pressure did not fall below (2 KGF/Cm?). So sudden down shift Is not a possibility on this transmission.
Modulator pressure was below normal but able to overcome spring pressure.
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B;uﬂuum 1-2 Shift Cold Condition { TH3/8 , 70C ) ’. I
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CONCLUSION:

Line Pressure, 1st Clutch and 2nd Clutch
Pressure are Ok. { The cause vibrated line
pressure is guessed noise. )

CONCLUSION:
Slipping found in 3rd Gear on 2-3 up shift.

2-3 shift slipping occurred . But
it is possible to shift .




. : ’ ’ o A st s %2l CONCLUSION:
' 3-4shift OK. Pressure OK.

B7WA-8014113 5th cruse Cold Condition { TH off, 72C)
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MOD Pressure Failure Point;
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CONCLUSION:

Sudden down shift didnt happen. | | mef\ - A AN AU |
Maodulator pressure did not fall below (2 KGF/Cm?). ; i : !
S0 sudden down shift is not 2 possibility on this
transmission. Modulator pressure was below
normal but able to overcome spring pressure.




B7WA-8014113 Sudden Down Shift Investigation
120C Mode
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' B7WA-8014113 2-3 Shift HOT Condition { 120C )
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Major slipping was noticed on 2-3 Up Shift. N e I A i )
2nd,3rd dutch pressure didn't increase. ]
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It is impossible to shift
normally. Mission entered falil
safe mode soon after slipping.

Low dutch pressure is due to
screen dogging, causing
decrease in supply pressure
from pressure sharing to other
clutches.
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MOD Pressure Fallure Point;

Where mod pressure is

overcome by shift valve C spring CONCLUSION:

pressure. Sudden down shift didn't happen.

Modulator pressure did not fall below (2 KGF/Cm3),
So sudden down shift Is not a possibility on this
fransmission. Modulator pressure was below
normal but able to overcome spring pressure.




B/WA-8025514 Sudden Down Shift Investigation




. B7WA-8025514 Slipping ft:n 2-3 up shift at temp ~120° C ‘
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CONCLUSION:
, 2-3 shift ok at low temperature
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CONCLUSION: m

Major slipping was noticed on 2-3 Up Shift. ] f .:; 2

2nd,3rd clutch pressure didnt increase, ’i Y el ;i —F e . "‘1"1
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CONCLUSION:

Slipping was found In 2-3 up shift. Unable to recreate sudden down shift contention. Low line pressure and modulator
ssure-due to screen clogging. ( Line pressure is @aken after screen)
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CONFIRMED SUDDEN DOWN SHIFT AT 56 MPH ___

| 1.) What is the Problem? - Failure Mode.

Duplication Test Result Throtile off, coast in 5th Gear
O1m TL VIN-19UUAS671A025692 (Mr. Haga’'s car)

Mission # BTWA-8027653
32,595 miles
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CONCLUSION:
Confimmed Sudden Down Shift Mission at 56 MPH, G Force at ~.85 G.
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TL ECU SIMULATED SUDDEN DOWN SHIFT AT 56 MPH
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CONCLUSION:
G Force at 56 mph is -95 G
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MDX ECU SIMULATED SUDDEN DOWN SHIFT AT 57 MPH

Simuleted Sudoen Kich Down 50 MPH
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CONCLUSION:
G Force at 56 mph is -.65 G
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TL ECU SIMULATED SUDDEN DOWN SHIFT AT 60 MPH

60 mph 5-F kick down 100w 100 MeaC  KOMES rabl | %5 Mgt

11

s 5 B M S 82 8 8 ESE W EE
[ul L ALY

GRATIO -]
NE [rom)

;‘. ? | :
1' .; ' - o el I
] I rondooraATRTHHF.__.

P ———— — ; . .
r18.20.0 17.18.30.0 17.18:38.0 1718565 I oy HE 17:1Ra? 5 1T 1880 JL18 085 1T 18RO

CONCLUSION:
G Force at 60 mph is -.96 G




MDX ECU SIMULATED SUDDEN DOWN SHIFT AT 60 MPH
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CONCLUSION:
G Force 2t 80 mph is -.77 G




MDX ECU SIMULATED SUDDEN DOWN SHIFT AT 62 MPH
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CONCLUSION:
G Force at 60 mph is -.75 G




TL ECU SIMULATED SUDDEN DOWN SHIFT AT 68 MPH
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CONCLUSION;
G Force at 68 mph 5 -90 G




MDX ECU SIMULATED SUDDEN DOWN SHIFT AT 68 MPH
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CONCLUSION:
{5 Force at 68 mph is -1.10 G
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SUDDEN BRAKE G FORCE AT 5 MPH
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CONCLUSION:

G Fofce during sudden brake at Smph Is .92 G.




B7WA-9059518 Sudden Down Shift Investigation
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CONCLUSION:
2-3 shift ok at low temperature

CONCLUSION:
3-4 shift ok at low temperature

L)

EENEREEREEERERE:
L PR
n---i:-’Eii

tal

._|11|r_ i I.-—-'—
. ..

CONCLUSION:
g 4-5 shift ok at low temperature

CONCLUSION:
Shifting at low ATF temperature (54°C) no abnormal shifting or slipping occurred at 1/8 throttle.




B7WA-9059518 Widen Down Shift Mission
B

CONCLUSION:

2-3 shift slipping occurred 70° C,
3/8 throtte.

CONCLUSION:

2-3 shift lipping occurred 76° C,
6/8 throttle.
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SHIFT SHOCK |-
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CONCLUSION:
Shifting problem first noticed at 3/8 throttle ~70° C.




e 5-2 Sudden Down Shift at 64 mph B7WA-9059518
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CONCLUSIOCN:

G Force during sudden 5-2 down shift at 64 mph was 1.029 G. (Sudden down shift occurred when MOD pressure
dropped bedow 2kgf/CM2. 2nd dutch pressure came on with ECU still sending Sth gear command, SH=5)
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22 Sudden Down Shit ® 43 mph B/WA-0059518
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CONCLUSION:
G Force during 4-2csudden down shift at 43 mph was .61 G. (Sudden down shift occurred when MOD pressure
dropped below 2kgf/{CM2. 2nd clutch pressure came on with ECU still commanding 4th gear, SH=4)




G FD':DMPARISUN BETWEEN MKT CONFIRMED‘ ECU SIMULATED SUDDEN DOWN SHIFI'&IONS

AN st i o | [ SUDDEN BRAKE AT 5 MPH | | ECU SIMULATED SUDDEN DOWN SHIFT ATM (TL, . )
0.2
-0-4 1 TL .
¥ -0.6+ mpx [
0| -0.8
0 = T
R L
C N
= 1 —*_*—
_ -.10 difference
-1.2 -.08 difference
- 1 .4 i
o= o= o= = = s o=
-.07 difference E E E E E E E
w2 \n w @ @8 8
SUDDEN DOWN SHIFT SPEED
CONCLUSION:

Worse case MKT falled misslon Is ~ -,10 G greater than ECU simulated Sudden Down Shift. 5 MPH
sudden braking is - MKT n _shift.




G TE COMPARISON BETWEEN MKT CONFIRMED ECU SIMULATED SUDDEN DOWN SHIFT MISSIO

MKT CONFIRMED SUDDEN
DOWN SHIFT ATM SUDDEN BRAKE AT 5 MPH ECL SIMULATED SUDDEN DOWN SHIFT ATM (WL, ~7:*)
] 1
'0.3 T l
'0-8 N
-1.3

[y}

-5.358 difference MDX O

yr—

M={>X MOXIQO
]

-.12 difference

NPT N MR ST TN
50 L0 Late Latote ota Bole do

56 64 5 MPH 56 60 63

MPH MPH MPH MPH MPH MPH
. | SUDDEN DOWN SHIFT SPEED

CONCLUSION; |
Worse case MKT confirmed sudden down shift mission was -.12 G lower than worse case ECU simulated sudden down
shift mission. Sudden brake at 5SMPH was -5.358 less than worse case MKT Sudden down shift mission.




3RD Clutch Analysis
Summary

MQ Analysis
Oct 25, 2002




- PROBLEM EXPLANATION
&
EMCS DATA




. Mission #8027653 EMC‘:’ATA ANALYSIS

1. Incident generation process
(13. 3rd clutch wear and facing meterial pecling off

3. ATF strainer blocked & breskage

(3. Each screen fiter blocking

{ATF Strainer)

@. Line prageure decraase becauas of filtar blocking {Screen filter)
5. 5-2 KD generation
2. 5—2 KD Incidant dats __ 1 :
- fwTR nul:'.w 3 ' - T ECLI Shift Slgnal
R AR ra, . is Posltion 5
while misslon

mechanically
engages 5-2 KD.
= P TE=260) Y ; o
h":- I ; TR .': ; 1 \" § | m
: ] o s M# : [.,

¥ 5 —2 KD are genaratad by the PL(MOD) pressure dacreass,
. the shift shock of 0.8G ia generated.




. Mission #8027653 EMCQATA ANALYSIS CON'T. .

-1 v )

¥ The MOD pressurs in ETHmihyMcuirﬂlit.iu.
~Shift valve B. G is tuningon. ~Shift valve A is tuming off. D




. Mission #8027653 EMC&ATA ANALYSIS CON'T .

4. ZND Hydraulic circuit

T

l l!u!lI I;h
l ™

l'| Loilihrn ml e b A by e s W BT BBl oy T Pl

3 Eh&vnhnﬁ.ﬂﬁnhcﬂtumdaﬂtntlnilﬁbpulm in
ZND normal hydraulic cirouit. S




Mission #8027653 EMCS DATA ANALYSIS
CONCLUSION

—  Result.

*When ATF strainer and sach filter is blocked due to the wear of drd clutch causing
contamination through out mission. The PL(MOD) pressure decreases dus o the state of
the hydraulic circuit on 5TH. Shift valves A.B,C enters the stats of turning off this
becomes 2ND hydraulic circuit. Result arrives at the incident of 5-2 kiok down,




G - FORCE & PRESSURE COMPARISON CHART

G-FORCE CHART
ATM # CONDITION NORMAL G SUDDEN DOWN SHIFT NVH SHIFT RATING
ATM # 8027653 5-2KD 0.1G @ 55MPH MAX .75G @ 60 MPH 5.5
ATM # 9041539 4-2KD 0.1G @& 55MPH MAX 6 G @ 60 MPH 5.5
at Fall Safe
ATM # BO0SOS3 4-2KD 0.1G @ 55MPH MAX 1.23G ® 60 MPH
at Fail Safe 5.5
PRESSURE COMPARISON
ITEM NORMAL ACTUAL
ATM # 8027653 ATM # 9041539 ATM # B0D0B953
MODULATOR 6.5 kaf 1 kgf @ 120°C 2 kgf @ 125°C
PRESSURE 60-80°C 55 MPH 55 MPH
No Data due to Repeated
PL (LINE PRESSURE) 9,25~9,75Kkgf 1 kgf @ 120°C 2 kgf @ 125°C Fail Safe Mode
60-80°C 55MPH 55 MPH
SHIFT SOLENOID ON/OFF/ON ON/OFF/ON ON/OFF/ON ONJOFF/ON
SIGNAL(A ,B,C)




. Mission #9041539 &CS DATA ANALYSIS .

1. Incidant generation procass

(1). 3rd chiirh wear and facing matarial paaling off
{ATF Strainer)

(21. ATF strminer blocked & braaknge
3. Each screan fiter bloching

(). Line pregsure decrasss bacause of fiter blocking { Screen filter)

5. 4-2 KD gonswalion
2. 4— EKDlnmdmtdntn

1.rilld FTr AR -I.I'IIW.& ) 5y Wl

------

is Posttion 5
while mission
engages 4-2 KD, : % .

This acktion is e Al Fr o T, ™ S, W :
Characteristic of e A ' e 0 e
fail safe mode.

A T
A ik

" X
N P rl;ﬂ.'
i Inir

L

b3 4'— 2 KD are generstad by ths PL(HODJ pressure decresss,
tha shift shock of 0.BG is ganerated.

NOTE: Due to ECU entering fall safe mode repeatedly 4-2 KD Data captured only,
FAIL SAFE MODE: ECU detects mechanical failure and overrides normal shift pattern.




. Mission #9041539 EMCQ)ATA ANALYSIS CON'T. .

3. 4TH Hydrauli¢ circuit

CRSE vTE KTTAHIATT T T T NS TR [ SR L

aj = Wl

BHLES AE R

B Ay [ 3
L Fooni o JPRF Forprl LY [ fietr)
Lpe o o) [ le

Cog M Aoy th ol
....... —— | - s Fiter

_—
-

ﬁThu MOD prassure in 4TH normal hvli'lulln circuit ia,
*Shift valve A. B is tuming on. mmmmlp - Shift valve C is tuming off. ——




Mission #9041539 EMCS DATA ANALYSIS
CONCLUSION

— Result

*When ATF strainer and each filter is blocked due to the wear of 3rd clutch causing
contamination through out mission. The PL(MOD) pressure decreases due to the state of
the hydraulic circuit on 5TH. Shift valves AB,C enters the state of turning off this
becomes 2ND hydraufic circuit. Result arrives at the incident of 5-2 kick down.




SURFACE ROUGHNESS
& _
DISK WEAR DATA




Original 3rd Clutch Surface Roughness and Plate Thickness Data Summary

Avarage ATM # B027653 [ATM # BOOBYS3 [ATM # 9041539 Nominal disk wear
Ra (New STD 50 max) 0.355 0.52 0415 allowed per PELYFDD
Rp (New 5TD .85 max) 73 1.86 0.274 test i . 100mm/disk
Rpm 1.2 1.42 1.956 Total .500mm/Cutch
Rmax 9.04 7.19 5.64
ATM# 8027653 Disk Thickness 1.94 +/- 0.06 /
Dick Thickness (INNER) 1.7268] 1.267 1.218 1.242 1.212 NG STk 0.7 -0.9
3rd  [Pisk Thickness (OUTER) 1.646 1.256 1.224] 1368 1.2D6 NG ACT: .213mm NG
PLATE THICKNESS
ATM# 3008553 Pisk Thidness 1.94 +/- 0.06
Désk Thickness {INNER) 1.641 1.452 1.274 1.227 1,265 NG STD: 0.7 -0.9
3rd Disk Thickness (OLITER) 1.653 1,332 1.235 1.204 1,431 NG ' " NG
PLATE THICKNESS ACT: 275
ATM # 9041539 Disk Thidkness 1.94 +/- 0.06
Disk Thickness {INNER) 1.469 1.207 1.217 1.208 1.197 NG S$TD: 0.7 -0.9
3rd Disk Thickness {OUTER) 1.433 1.197 1.214 1.201 1,197 NG i G
PLATE THICKNESS ACT: 215

ATM # S5D41535

NOTE: Roughness data taken from one to two plates per clutch due to wear and burning.




DETAILED MISSION
ANALYSIS




ATM 2 BYWA-3041535 Disk Thickness 1.94 +/- D.06
MODEL 01 ACURA TL Plate Thicness 2.3mm
MILEAGE 23,911
EfP Side Pton Side
Clubch [ Dski | Dsk2 | Disk3 | Disk4 | Disks [Disks  [THECKNESS CLEARANCE
JUDGE IUDGE
ist
5TD: 851,05
2nd ACT: 1.25 NG
Disk Thickness (INVER) 1465] 1.207] 1217 1208] 1197 NG S TD: 0.7 0.9
3rd [Pk Thickness (OUTER) 1433 11971 1214 1261 1197 NG i NG
PLATE S ACT: 215
4th STD; 0.55 - ,75mm
FAILED 3RD CLUTCH HIGH HEAT & WEAR 4TH CLUTCH
L~ - B ! .

SUMMARY
*Surfate Roughness data indicates an OK Ra walue of 415 iF .50 Ra becomes new standard.

*Rp value of .274 indicates OK RP value If .85 RP becomes new standard. Note: This Is a one plate measurement.

*Failed 3rd clutch disks 1 - 6 have no facing material. This Is evidence of metal to metal contact.

*4th cluich wear possible due te fall safe mode driving. 2nd and 4th are enly avallable In safe made thus generating heat wear.
*4th cluirh dearance unable to check due high heat candition. Unable to rermove gear from cluich.




ATH # BFAWA-RO27653 Disk Thickness 1.94 +f- 0.06
MODEL D1 ACURA TL Plate Thickmess 2.3mm
MILEAGE 32,595
' E/P Side Piston Slde
Clutch | Disk1 | pekz | oisk3 | pska | msks |oske  |THICKNESS CLEARANCE
JLIDGE JUDGE
1st
STDx .85-1.05
2nd ACT: 1.00mm oK
Disk Thickness {INNER} 1.7568 1.267 1.218 1.242 1.212 NG STD: 0.7 -0.9
2rd Disk Thickness {OLTHER) 1.646 1.256 1.224 1.3568 1.206 NG ACT: .213mm NG
PLATE THICKNESS
STD: 0.55 - .75mm
4ath ACT: 1. Lomm NG
— SUMMARY
#Surface Roughness dala
indicaiies good RA walue of 335
if .50 max becomes new
standard.
*Rp value of 2.73 indicakes NG
RP value If .85 RP bacomes new
gtandard.
*Falled 3rd dutch disks 1,2,3
have no facing matedal, This 15
evidence of metal o metal
(CH TRt




ATH # BAWA-BODRIST Disk Trickness 1,04 -+ (.06
MODEL 01 ACURA TL Plabe Thidmess 2.3mm
MILEAGE 22,816
EfP Side Piston Side
Clutch | piski | misk? | Disk3 | k4 | meks [Diske  [DICKNESS| ° CLEARANCE
JUDGE JUDGE
1st
ST B5-1.05
O
2nd ACT: 1,00
Disk Thickness {INNER) 1.541 1.452 L1224 1.227 1.255 NE STO: 0.7 -0.9
nd Disk Thickness [DUTER) 1,653 1,332 1.235 1.4 1431 NE ) NG
PLATE THICKNESS
ACT: 275
STO: 0.55 - .25mm
dth 50
FAILED 3RD CLUTCH WORN 4TH CLUTCH (B2}

Y -y a

SUMMARY
*5urface Roughness data indicates an NG Ra value of .520 if .50 Ra bacomes new standard.
*Rp value of 2,83 indicates Ol RP value i .85 RP becomes new standard, Nokbe: This is a iwo plate measirement.
*Falad 3rd dutch disks 2,34 have no facing material, This ks evidence of metal o metal comtact,
*4th clutch weat possibie due to fail safe mode driving. 2nd and 4th are cnly avaliable in safe made thus generatiog heat wear,




MISSION COMPONENT
'FAILURE




BAT SHIFT SCREENS
ATM# -8008953
MILEAGE: 22 896

yree

*Nisassembly revealed no contamination - NTF -
{ SAT LINEAR SOLENOIDS |

Note:
Component
failure
similar in
three
misslons
analyzed.

Lnear Solenold C |

Linear Salenoid A & B scresns

*Disassembly revealed contamination - NG -
*Madulator pressure o the solenoids restricted




| REGULATOR & MAIN VALVE BODY SCREEN FAILURES |

RVB SEPERATER PLATE MVE FILTER SCREEN
*Disassembly revealed contamination - NG -

Note: Component failure
similar in three missions

analyzed.




‘ ‘ . .

I 5AT STRAINER FAILURE

_d

v

INLET OPENING

*Disassembly revealed contamination and deterioration - NG -

Note: Component failure
simillar In three misslons

analyzed.



Analysis Results NHTSA Hotline Missions



Disassembly Analysis Results

VIN: 19UYA42601_
Model: 01m CL Spo

Mission #: BGFA-1018720
Mission Build Date:10/4/00

Contention:Won'’t shift

1.) 3rd Clutch burning was the root cause of this failure.

2.) Contamination from 3rd clutch friction material clogged the ATF
strainer causing it to fail.allowing contamination to enter the hydraulic
control circuits.

3.) All 3 secondary screen filters in the modulator pressure circuit were
contaminated with clutch friction material.

4.) Visual inspection of gears did not reveal any damage.

5.) Oil Pump had free rotation, did not show evidence of seizure.

6.) 1st Gear one way over running clutch had smooth rotation and visually

did not show signs of seizure.

7.) None of the other clutches failed, however 2nd 4th, and 5th clutches

had plates discolored from heat generated from clutch slip.




@ BGFAN18720

1st/1st Hold clutch Low gear ‘OWC,
over running clutch

i,

Clearance: 1.52mm

.. Sprag condition: OK
Condition: Al

Inner/outer race condition: OK




¢ BGFAQOI 8720 ®

2nd Clutch 3rd Clutch

Clearance: 1.42mm Clearance: 3.25mm
Condition: Bl Condition; C2

.




BGFA-%I 8720

4th Clutch 5th Clutch

Clearance: 1.08mm Clearance: 0.96mm
Condition: B2 Condition: Bl




BGFA-101 872(ﬁrainer/F ilter condition

RRTSL T LIVR

Mod. Pressute in
0il Pump OK, no

sk

Modulator Circnit Filter ~ Modulator Circuit Filter
(Before mod valve) (after Mod valve
Before linear solenoid) Lin. Sol. B




Disassembly Analysis Results |

VIN: 19UYA42691

Model: 01m CL Sport

Mission #: BGFA-1018818

Mission Build Date:10/4/00

Contention:Shifts hard on take off, will not shift
from 2nd to 3rd just revs

1.) 3rd Clutch burning was the root cause of this failure.

2.) Contamination from 3rd clutch friction material clogged the ATF
strainer causing it to fail,allowing contamination to enter the hydraulic
control circuits.

3.) All 3 secondary screen filters in the modulator pressure circuit were
contaminated with clutch friction material,

4.) Visual inspection of gears did not reveal any damage.

3.) O1l Pump had free rotation, did not show evidence of seizure.

6.) Ist Gear one way over running clutch had smooth rotation and vigually
did not show signs of seizure.

7.) 4th and 5th clutches had failed also, 4th clutch friction disks were seized to
the gear spline area. Appears customer drove vehicle for extended time with
clutch slip.




@ BGF 018818

1st/1st Hold clutch Low gear OWC,

over running clutch

Cleasz]I}06: 1.52mm Sprag condition: OK
Condition: Bl Inner/outer race condition: OK




| .

2nd Clutch

Clearance; 1.35mm
Condition: B1

BGFA’O]SSIS

3rd Clutch

Clearance: N/A
Condition; C2




@ BGFA—$18818 ®

4th Clutch

e o

Clearance:N/A
Condition: C2 Clearance: N/A

Note: Friction disks were seized to gear splines Condition: C2




BGFA-IO]SSIBg:rainr/F ilter condition .

Lin. Sol. A Lin. Sol.

Mod. Pressure in

0il Pump OK, no
seizure

Modulator Circuit Filter = Modulator Circuit Filter
(Before mod valve) {after Mod valve
Before linear solenoid)




Disassembly Analysis Results

VIN: 19UUA56701A-

Model: 01m TL

Mission #: BTWA-8014113
Mission Build Date:10/24/00
Contention:Hard shift, jerks

1.) 3rd Clutch bumning was the root cause of this failure.

2.) Contamination from 3rd clutch friction material clogged the ATF
strainer causing it to fail,allowing contamination to enter the hydraulic
control circuits.

3.) All 3 secondary screen filters in the modulator pressure circuit were
contaminated with clutch friction material.

4.) Visual inspection of gears did not reveal any damage.

5.) Oil Pump had free rotation, did not show evidence of seizure.

6.) 1st Gear one way over running clutch had smooth rotation and visually

did not show signs of seizure.

7.) None of the other clutches failed, however 4th, and 5th clutches

had plates discolored from heat generated from clutch slip.




@ B7wik014113

1st/1st Hold clutch Low gear OW(’

over running clutch

Cleﬂl‘fil_l%: 1.35mm Sprag condition: OK
Condition: A2 Inner/outer race condition: OK




. B7WA&014113 .

3rd Clhutch

2nd Clutch

Clearance: 1.05mm Clearance: N/A
Condition: A2 Condition: C2




@ B7WA$141 13 .
4th Clutch 5th Clutch

Clearance: 1.02mm Clearance: 0.85mm
Condition: Bl Condition: B1




B7WA-801411 !trainer/F ilter condition

,
T W
- N
S n )
I'|
" '

Strainer failed at edge and rin | |

Llll SD]. A Li]‘l. SD].

Mod. Pressure in

Modulator Cirenit Filter  Modulator Circuit Filter
(Before mod valve) (after Mod valve

Before linear solenoid) Lin. Sol. B




Disassembly Analysis Results

VIN: 19UUA56631A (N
Model: 01m TL

Mission #: BTWA-8025514 |
Mission Build Date:12/12/00
Contention:Slips 2-3

1.) 3rd Clutch burning was the root cause of this failure,

2.) Contamination from 3rd clutch friction materjal clogged the ATF
strainer causing it to fail,allowing contamination to enter the hydraulic
control circuits.

3.) All 3 secondary screen filters in the modulator pressure circuit were
contaminated with clutch friction material.

4.) Visual inspection of gears did not reveal any damage,

5.) Oil Pump had free rotation, did not show evidence of seizure.

6.) Ist Gear one way over running clutch had smooth rotation and visually

did not show signs of seizure.

7.) None of the other clutches failed, all were A1/A2 condition, appears customer

did not drive vehicle for long after slipping was noticed.




@ B7w/R025514
1st/1st Hold clutch Low gear OW&

over running clutch

Clearance: 1.28mm
Condition: Al Inner/outer race condition: OK




3rd Clutch

B7W‘&0255 14

2nd Clutch

Clearance: 1.01mm Clearance: N/A
Condition: A2 Condition: C2




B7WA-%25514

4th Clutch 5th Clutch

b - 1
! '
. ) .
. ! W s iy s~ 4
‘.- ¥ s . o r__.. I
4 ) | e .
I . a0 .
. _.-._.J . - '
[— i P

Clearance: 0.88 -Clca,rance: 0.98mm
Condition: A2 Condition: A2




B7WA-|8 0255 IAIainer/F ilter

Strainer did not fail around the side,
failure did occur at the ring.

' Il L .1; \
Modulator Circuit Filter  Modulator Circuit Filter
(Before mod valve) (after Mod valve

Before linear solenoid)

Lin. Sol. B

condition

LT ™

Lin. Sol.
Mod. Pressure in

Oil Pump OK, no

seizire




Disassembly Analysis Results

VIN: 19UUA56972A-

Model: 02m TL/S
Maission #: BTWA-9059518
Maission Build Date:11/6/01
Contention: Will not downshift, slips in all gears

1.) 3rd Clutch burning was the root cause of this failure.

2.) Contamination from 3rd clutch friction material clogged the ATF
strainer causing it to fail,allowing contamination to enter the hydraulic
control circuits.

3.) All 3 secondary screen filters in the modulator pressure circuit were
contaminated with clutch friction material. The filter before the modulator

valve was almost completely blocked causing low modulator pressure and

sudden downshift to 2nd gear.

4.) Visual inspection of gears did not reveal any damage.

5.) Oil Pump had free rotation, did not show evidence of seizure.

6.) 1st Gear one way over running clutch had smooth rotation and visually
did not show signs of seizure.

7.) None of the other clutches failed, all were A1-B1 condition, appears customer
did not drive vehicle for long after slipping was noticed.




o B7W/A059518
1st/1st Hold clutch Low gear OW(’

over running clutch

ki !

Clearance; 1.40mm

Sprag condition: OK
Condition: Al

Inner/outer race condition: OK




B7WA%0595 18

2nd Clutch | .- 3rd Clutch

Clearance: 1.15mm Clearance: 3.90mm
Condition: A2 Condition: C2




@ B7WA£)59518 ¢

4th Clutch 5th Clutch

Clearance: 1.16mm Clearance: 1.05mm
Condition: Bl Condition: Bl




Lin. Sol. A Lin. Sol.
Mod. Pressure in

Strainer did not fail around the side, r _
failure did occur at the ring.

il Pump OK, no

Modulator Circuit Filter ~ Modulator Circuit Filter

{Before mod valve) (after Mod valve
Before linear solenoid)

Lin. Sol. B




Automatic Transmission Problem

Honda R&D Co., Litd.
0CT/31/2002




3&) Cluteh Problem

S Customer complaints Automatic Transmission : Section
- 2-3 upshift flare R /
{

* 2-3 upshift judder
* No 3rd gear

|

:: Eﬂh‘-“.

Downshift to 2"¢ may =) i} A
occur when the above =
symptoms exist. ""i;?.'..‘ Ll
uCause ii‘\}g A
An abnormal wear of the E ¥

3~ clutch
Failed part (3rd clutch

The disks are worn abnormally.




@ .

Mechanism
| Rapid 3rd clutch wear [
\ 28 ""_;‘:I v
Occurrence of slippinﬂ Occurrence of flare I Occurrence of no engagement

v
I The strainer gets clogged with wom clutch powder I
5

reduce pressure & chutch lubrication |

¥

| h 4

The amount of worn powder increases furﬂler.J I_Modul__alto_r_ val "“ filter clogged I

Y

The strainer crimp separates.

= Y
Modulator pressure lowers
Contamination intrudes into the contro} system.J i I pr:e _'J

The The sympiom ["The symptom Occurrence of DOWNSHIFT
of slipping of flare of no hard shift to 2nd
confinues continues engagement
contitiues

* Modulator pressure: Downshifting occurs when the base pressure of
the solenold valve lawers befow the value set by spec.



! aange of the vehicle speed : l@resentative data sample(® @ .

Vehicle V = Actual measurement data at the time of 5-2 downshift at about 65 mile/h

Close Throttle

000 i

| '
1000mesc
- :

' .
snn L T T it - .-
'

T 5 5 IE TReNZTAR




(gangc of the vehicle speed : l&rcscntative data sample @& . ’

Vehicle V = Actual measurement data at the time of 5-2 downshift at about 65 mile/h

On cruise
1080 12— ; ™ ; —_
. | 1|5|-..-.,fl!-r,_ _________ "':n_ '_“_"

lilll*

-
%
Fam

L ® W WFayend igisimsos NI U6 Eg 8 RHENED  TH IS s




&ange of the vehicle speed : gpresentative data sample @ . °

Vehicle V = Actual measurement data at the time of 5-2 downshift at about 65 mile/h

WOT acceleration

—w =

| 115}
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gt 110f
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5-2 downshift Change in the vehicle sEeed

® The velocity of the vehicle does not change greatly when
5-> 2 downshift occurs.

{ The change of the vehicle speed for 1 second 2
Vehicle speed {I‘I"Illﬂﬂ'l]

A Close Throtile

H Throttle opening 0.1/8~ 1/8
#® Throttle opening 1/8 ~2/8
® Throttle apening 2/B ~WOT

Change in the vehicie sped {mile/h)




The relationship between the Engine RPM and the modulator pressure

® The lower the engine RPM is, the further the modulator pressure lowers.

- It is assumed that the symptom occurs frequently at a low vehicle
speed.

Engine RPM - Modulator pressure characteristics

500 1000 1500 2000 2500 3000 3500

Engine RPM ( rpm )




The relationship between the I’C area and the modulatorgessgl
M

L/C : Tarque Converter Lock-up Clutch
®The modulator pressure lowers in the L/C partial slip control
area (low vehicle speed area)

Actual vehicle ( Engine RPM : 1400

ol WL L I T T L gy B - R T T R e Y SRR | wiia i

@ Full engagement area partial slip control area Full engagement area




5—2 downshift Relationship with the L/C area . i
® |t is assumed that there are relatively many occurrences in the

L/C partial slip control area with a lowered modulator pressure
( 37 ~ 47mile/h )

8 C ]
!
? j
6 A
. f
| - ‘' Uﬂ'l
5 =
& L/C partial slip 5 vadown |+ 1"
"E“-a, control area P e ﬂ
R 4-+5up
3
r
2 *4 *i -— T T
R
7 . L/C Full engagement area
1 ¥
0 l
- S92 . 40 30 .60 __ 70 8
0 90 100  mileh)
Engine RPM | Low RPM | » | High RPM




5-2 down-shift Vehicle stabilig verification result

#Straight course

V(mile/h) | 50 60 70 80 90 100

DRY ® ® @ ® ® @

WET @ @ ® i) @ ®

*Comering ( PG circuit low speed lane | R280 )

V(mile/ h)| 50 60 70 80 a0 100
G 018 | 026 | 035 | 046 | 058 | 0.72

DRY L) o i) ® ~0 0 o]

WET © @ o] o o] -

@ ; A momentary deceleration occurs, however, there is no change in the
vehicle behavior.

O | A slight understeer occurs due to a momentary deceleration, however, there

is no yaw change,

The vehicle behavior returns to the original state (on locus) in the end.

® .




NHTSA Hotline - Transmission Lock-Up Complaint Analysis

Summary of the results:
1. 6 of 9 “Hotline Transmissions” have baen tested by HTM/ HONDA R&D, 6 of them have been disassembled
& inspecied.
- ONLY 1 OF THESE HAD DUPLICATION of SELF DOWNSHIFT by in-vehicle confirmation testing.
- We disassembled § transmissions and inspected their parts, all had clutch wear as the cause of the
complaint
- NO GEAR or SHAFT or CLUTGH LOCK-UP OCCURRED, all parts could rotate freely.

1l

/
This unit had formal complaint
for Sudden Downshift.

33333333




9 “Hotline Transmissions” - Analysis Summary

Ciaim Deta

BGRA1018818

8/ 16/ 2002

Dissaneminty Becadl |

SrdAthSth Chutch Bumt
Hudrailic Cierite Contaminated

| BEFAIIPRSAR

1141241 2001

BGFAI1E720

12002

3 g

3rd Clutch Bumnt
Hurkayle, Craits Contaminated

BAPB0H4113

e 200

nd & 3rd Sipe

Jrd dth Sth Clutch Bumt
Hhekmie Clersie Crrtarigeted

BANB025514

7 8 2002

2nd & 3rd Sips

3rd Ciutch Bumt
Hurkailic Gl it Condarminabed )

B7NAI0SE518

9/ 2002

Dipiicated SudDownshift

3rd Cltch Bumt
Hudbadic Cirediits Contaminaiad

MPAR1036570

8 11/ 2002

3rd Sips, na -4 Upehift

drd Chutch Bumt
Hiebvlic Ceraids Contamineted

L BAMRONORAL

.

| BTARANMEATN |

LB/ R/ VD




NHTSA Hotline - Transmission Lock-Up Complaint Analysis

Conclusion:

From 58 transmissions dis-assembled & analyzed by HTM Market Quality (that had 3rd Cluich Buming):

- NO ACTUAL CLUTCH / GEAR / SHAFT LOCK-UPS were found.

- NO SEIZURES OF SHAFTS & GEARS were found.

- ALL PARTS COULD ROTATE FREELY.




@ @ @ .

Occurrence ratio
Total warrantv claims(9,234)
1.4% 5-2down-shift (84)
\ 1.6 %
3rd clutch
failure(5,375)
R
Total sales 681,103 Total warranty claims 3rd clutch failure
9234 5,375

5-2down-shift occurrence ratio=84/681.103=0.01%




® @ .

Counter Measure

eFollowing 2 countermeasures were applied to production line.

1. Improvement of surface roughness of 3™ gear clutch plate. APR/2002
2. Improvement of ECU data (improvement of hydraulic pressure characteristic)
MAY/2002

eThese 2 countermeasures are being applied to after-service.

1. Improvement of surface roughness of clutch plate. APR/24/2002
2. Improvement of ECU data (improvement of hydraulic pressure characteristic)
scheduled in early Dec,

®Honda decided to extend the warranty period to 7 years/100k mile

and sent a notification letter to the customers .




TL/CL 3rd Clutch Wear

November 7, 2002 T2/T3




o 3rd CIfh Wear ®
‘Symptp_m H

Occurred on 00~02M 3.2TL/CL

Customers’ allegations

Engine flares up on 2-3 upshift |z

Clutch judders on 2-3 upshift

Transmission has no 3rd gear
etc.

[Results of primary analysis]
3rd clutch was found burned
and excesslvely worn.

. |

In-depth analysis of 3rd clutch

Clutch facing




. Results of Anal

ysis of Transn@ions Returned from the Marke.

1. Appearance check rasults
US build JPN bulld
Miss. No. § BTWA-B031226 | B/WA-9044757 | BIWA-3027013 B7WA-504222 | M7WA-1033139 | M/WA-1038579
Date of manufactura 7 2001./9/4 2001/6/12 2002/2/18 ? 2000/3/7
Date of occurrence P 2002/8/27 2002/7/10 2002/8/8 ? 2002/9/11
Alleged symptom 5-2 DOWN SLIPS NOT SHIFTING SLIPS 7 HARD SHIFTS !
Miezae 49056 MIL 8035 MIL 203135 MIL. 15683 MIL 46418 MIL 86202 MIL
|_Burn level Jrd | Fuding {comglatoly) wom out Fecing wom out Facing wom out Facing {partially) wom out | Facing (partislly) wom out | Facing foomplakaiy] worn oul
INADUT IN OUT IN QuT IN OUT IN OUT IN ouUT | IN ouUT
3rd elutch i 0.722 0.731 0.681 0.834 0.746 0.734 0.726 0.711 0.805 0.587 0.733 0.728
disk wear 2 | o727 0725 Jo6e2 | o089 | 0738 | 072 | o508 | 0386 | 06879 | 0871 | 0728 | 0.718
amount 3 0.728 0.711 0.689 0.677 0.728 D.72 0.533 0.638 0.612 0.84B 0.711 0.706
4 0.369 0.451 0.466 0.452 0.519 D.38 0.838 0.643 0.143 0.145 | 0,497 0.533
5 0.181 0.198 0.143 0,182 0.095 D.123 0.098 D.16 0.126 017 0.148 0.17
Max 0.728 0.731 0.682 0.69 g' Eg 0,734 0,726 0.711 0.679 0.671 0,733 0,728
e
| i
Condition of
clutch disks
Condition of
clutch plates B\ Diek 1 Dk ?
PISTON sida PISTON side E/P sida PISTON slde

@ The cluich disk does not seem to have wormn due to heat build-up and resuitant carbonization but seems to have worn

as if it were filed away.
@ Clutches other than 3rd clutch present no unusual wear or bum.
@ There is such a tendency that the nearer the clutch disk is to the piston, the larger the amount of disk wear becomes.




Results of Analysis




Al.sis of Causal Factors of 3rd@utch Wear and Results of Arffysis

Only 3rd clutch is
burned

3rd clutch

Causal factors
Capacity saiting Sl chuich slips
Dracg, doan ot ratum [ ondirary lomp.]
Ok, chooees ook rduirm {at (0w temperalums)
Piston Diragn, tinesa ook retum [atter crulslrg)

characteristics

Dragm, dos rot retwm (s be Hndingfsicking]

it conno looaa £t high rpm

Disk Irsulficisr] aenoumt of sadirimaolcing pressue
characteristics
Return apring Bpring load oo (0w
chamctaristics
Ra and Sm foo high
Varations in fanpassavinese e pressum
Plais
cheracteristics Press shear dioop
Damage by debuming

Verificatlon resulis

Chasals siippage test, 140, max Srpm
150K drag corvertad Into QYA was 54

1508 drmg convaried Inbo OVA &t low
tamparature nap 199

Raturned QK ana bare all l|l:|IF'| muh and NG
ori bore deep allding mar

No loosening

Tast In progress

Lond of returned one was mestised and
varified to be within tolemnces

pinte: Both Ru and S wera at
whlﬂl Htlﬂ'lhllmﬂll

EEFM’LM nlsmmﬂ

Flatreas, waviness and pixts prassure of
retumad nna wers mexsursd and verified o ba
within olerones:

Whethar shear dronp wes prasant ar nof had & litls
Infuence on amount of waar; Text In progresa

Anturned GK ona wae clightly danaged pnd NG
onn wet hodly damaged; Test in progeesa

Judgment

oK

0K




Ar.m s of Causal Factors of 3rd@utch Wear and Results of AI.]SIS
Causal factors Yerificaion results Judgment
Only 3rd clutch — Hoat buid-upicomiined shift F5(PG In 3-2 \dclaiosn anifi’2-3 upshift-repeated hast bulk-up mode | Excessive wear
is bumad QUA when accalerator podal be relcased on 20 Excossive wear
| Drdinary femperaiory: ALTO shift ud'llchlpu:lwl1 164 In Tmlisd range; fk o
wa rather high
Decirary famparsira: TIP made Mo & high moge rangs oK
CyA O setting
I thwotile ak low bamparat :
1 tlow tamporsirs (EOURTD) | 3ot (Reiremert: 13005017 Hre: Excassive wear
QUA wivan aoslerstor padal by relcaced on 2-3 upshift at Excesslve wear
- grahura vehicla 1406~150 In limited Ok on
Athigh torp 0 pahit wea b g e
| Deprising brika podal whon necsisralor Refer to Chat's commenm oK
il 100550 00 2 YT, Lmumgmg::mmmamW
i g Teat han shown that thic mode has [lite ifluencs
1 Speclalmods | Do ey v on aceeleration of wear oK
' In-geavsnap Teat has shown that this mode does not 0K
CHIED W
 DraghN Test hps shown thet this mode doce not oK
GOl WEST
| Insuflilnt lubrication 3
1008ee/min at the bawest, varbtion 400-500c/min
brigaion rats jdue
[ 3..;':”@';:%, e fhet Decraanad by B60cc/min by a change to a [ig et can better
? simulzte acisal condition
Lubdcation [ | Lubricationrate | | | Vedation in lubrcation mlo {dus to About 100ce/min Afarence hetwesn BRG NTN
Batting pert phace cilerenca) and TRINTON
| | Variation In ubrication rae {dusto
pert difarence) J
] . HAA-O test In prograss to esiablish whathaer thera Is a
| Low lubrication s with loclup relgtion with Wibricating prosure
chich ON Influence on uel aconony valusa for @ model type — Imig




Analy.of Causal Factors of 3rd Clutch Wear. Results of Analysis as of the End of .ember

Prameture 3

clutch buming

_

Manufaciure-
elated

[Actual produ)

Causal faciors Verificailon resulis
Lubel raln LiC-off brication rote of ut feasl 1500ccinin is sacured for
“m“""nu' ] Insuficlent Iubricalion to 3rd cluich B e s (s wart chockod nd OK) No problem
H-lwmnﬂmuuuihumﬂrwuhnhl n rate
Capaciy esttl Insufficient 3n clulch capacky Transmisslons returnad from mariet were checked for No problem
" hydraulic pressure and capacity and DK'd
— Set O¥A jo0high - AUTO shikt mode ot GfA wes re-veriied in all modas and OKCd No problom
L St QA o0 high - TIP moda Aot QA was revarified in all nxles and 0K No problem
/A seiting f Plerta tamperatune too high 3G In 32 kickdown shifti2-3 upshifi-repeaied hast buld-up mods Excesshve wear
n . Q/A on 2-3 upshift st low kemperature; 160.Mem? Excesshve Inlial
(L Q/A too higgh at low temperature (Requi 1304 I il weemr
— QA 1o high et high temperatura DK'd by verification No problom
Chuich plston cheracteristice of wenemissions retemed probiem
3 cutch =g frow market ware chackad snd OK'd No
Piston Transm months In which
charcteristics 2n0, 4t 5t heh crag Taout o1 v et S R 0 o0s manaracknat are No problem
checked by HTH and OK'd
Hyxiraullc pressure lesk 0NCd by verification Mo prohiem
. Digk . Clulch ining defecti Tmmlrunﬁm“hdmnmmllnm No problam
Surface roughnass o plste of retumed trnshdaslon wes found poor —
m_mwﬁ r Ciuich plate defecive Plata mede In LG compeved pocrty with plaie inada in JPN In wirises Increase in inktial weer

L

raughRece

@ Factors causing 3rd clutch burning were narrowed down to two factors; (D surface
roughness of clutch plate and @& Q/A while shifting.




Q/A Setting Analysis Results




@ Q/A - Lubric#bn Rate Map o

@ CO-S, KA version, D range (Pre-improvement ECL))

V{km/h)

& 2-3 upshift

L{C OFF 105cc 680cc 1320cc 1245¢cc O 2-3-4 upshift

L/C ON 18cc 400cc 668cc T13cc




@ Q/A - Lubr_icaﬂn Rate Map @

@ CO-S, KA version, D range (Post-improvement ECU)
8 i i i Max plate temperature on '3. I J_:ﬁ mm:, tomp. - 88

7

——————————

v hd v v ® 2-3upshift
L/C OFE| | 105cc 680cc 1320cc 1245¢c

L/C ON 18cc 400cc 668cc T73cc




® Q/A - LubricZ@n Rate Map o

@ CO-S, KA version, S-MATIC range




~ 3fClutch Wear ~ Summary (Ecﬁata) as of the End of Septeiler

[Basic factor] ECU data setting lacked propriety

@ (/A on 2-3 upshift at low toemperature exceeds the requirement {160J/cm2, whereas the reguirement s
130J/em?}
@ Heat builds up due to frequent shifting between 2nd and 3rd (360°C, whereas allowable limit is 300°C)

Countermeasures

@ Countermeasure to decrease Q/A on 2-3 upshift at low temperatura :
Change in hydraulic pressure characteristics, Iinear solenoid compensation at low ATF temperaturs,
and shift schedule

@ Counterrneasure io dacrease G/A on repeated 2-3 upshift/3-2 kickdown shift :
Change In hydraullc pressure characteristics on 2-3 upshlift, increase in engine retard and change of

shifting time

Verification of effectiveness of countermeasures
. CL CL :

Comparison of cluich Q/A (Jicm?) Before CM After /M Requiremenit
Upshift {2-3) at low temperature 160 88 130 MAX
Upshift {2-3) at ordinary temperature 98 83 1
Kickdown shift (3-2) 28 27 85 MAX
Maximum plate femperature after g
repeated 23 upshifﬂs-z kickdown shift |  360°C 296°C Ta'gﬂtff o

@ ECU data change (review of hydraulle pressurs, shift schedule, elc.) Applied in May




Surface Roughness
Analysis Results




.Analysis of Causes

Difference in clutch plate manufacturing process:

US old process

JPN process

US new process
(March 2000~)

Plate

Surface grinding machine with 3 wheel heads X 2 machines)

Sanding line (Both-side finishing (lapping) process :

Sand #400 / Sand #400 / Cork #400

Surface grinding machine with 3 wheel heads X 2 machines)

Sanding line (Both-side finishing {lapping} process :

Cork #600 / Cork #6500 / Used Cork #600

Surface grinding machine with 3 wheel heads X 2 machines)

Sanding line (Both-side finishing (lapping) process :

Changed to Sand #600 / Cork #8600 / Used Cork #600

(—'\
Y

OIS LIOIS
~ Turned ove> A~ I
|ﬁé&-&4

@ Slﬂce Roughness of Clutch Plate.

@,

O




3rt.1tch Wear - Summary of Surface .ghness Data as of the End of Sep.ber

[ Causal factor of sharp increase] Worsening of clutch plate surface roughness level

1.20

1.00

0.80

Ra 0.60

0.40

0.20

0.00

Ra—Sm Occurrence of clutch burmiing is
Cloteh pla retumed mmentrated in this zone
| | @ from maskat {1400} ’f
Cluteh plata retumed e \{ﬁ ................ g
e )| | . i —
air - quusmiuE ...':,.
o® . R i‘%
sy
n"“. Ti
A Y
2 ey
ansifuind s markat (fa 0.8
® ®
2 24 32 40 44 48 52 56 60
Sm Prematurs wear was duplicated in 2-3,
oy 3-4, 4-3, 3-4 concentrated shift mode

Not duplicated with the cluich plates remade by

US old process (#400)




Lubrication Rate
Analysis Resuits




. Lubrication Rate of Transmis&s Returned from the Market .
Results of measurement of lubrication rate of

voo . fensmissions reumed from the market ~  (TFtempeabre 85, Lockip chich OFF)

1800 i — i -

1600 Difrmen . Z

measur m

. 1400 m,_L—“_ / 3
£ 1200 Varlation In
= lubrication rate
& 1000 among tranamisaions
£ goo
8
§ 600

400

== DK Miss
200 = NG Miss
u | [
0 1000 2000 3000 4000 5000 6000
Input revolutions (rpm)
'@ Vatlation In lubrioation rate amang tranamissions was about 475cc/min at 4000epm. A

@ There waa no differsncs In changs in lubrication ratas attendant upon change in rpm batwean the clutch wear OK

iransmigsions and clutch wear NG tranamiselona retumned from the market,
@ When the accuracy of lubrication rate measurement waa Improved (by making a change to a jig that can better

\___ Simulate the actual condition), the abaclute value of lubrication rate was decrsased by 530cc/min (st 4000rpm).




@ Analysis of Causal Factors o.ariation in Lubrication Rate o

Tostod Causal factors of variation Lubrication rate {cc/min) | Lockup clutch : OFF
No transmission A ATF temperature : BRG

1 BTWA- Phesa diffsrenca betwasn MAX 1395 210

RO31226 | washer goove and G/S oil hole MIN 1185
2 | MiWA- : Fhﬁﬂ differanca batwaan phg MAX 1365 45

1010482 | ail hola and &5 oil hole MIN 1320
3 A Diflerence in — Mada by TRINTON 1058 157

1027912 ( G3thnust bearing Made by NTN 1215

— - ———

@ Lubrication rate varies by about 210~250c¢/min (at 4000rpm) according to ammhlﬁ phass.
@ Lubrication rate varies by about 180cc/min (at 4000rpm) according 1o bearing ication,
gﬂaarln g of NTN make compares advantageously with bearing of THINTOH mal:e in lubrlcation rate.
t present, nnly the bearing of NTN maka is used.)




@ Specification Changﬂr Better Lubrication ®

1800

Lowar imit &fier apac change @ C-3 washer oll groove depth is Increased
1600
/t/”—‘\‘ | [Afier change] Groove depth 1.5-2.5-53.5mm
= 1400 .
e
£ 1000 |
g 800 Base kower linil [-——
S 600
400
200 7
0 | | 1 | |
0 1000 2000 3000 4000 2000 @ C-2 gear needie pocket ingide
input revolutions {rpm) diametor Is '""”“""
/ Contirmation of effect of specification change \\
By Incressing the depth of oll groove In washar and the Inside diameter of C-3 gear
neadle pocket,

@ The lower limit of hhrmllnn rate wae ralaad by abaut 410cc/min at 4000rpm.

ec spac on change (s who
@ After |t s proved by N-ncreased check that the Hication change s whol
Mve md that is no negative aapect, the apecification change is applled in
55 production for the purpose of reducing varistion in lubrication rate and
\_ rahlng the lower limit of lubrication rate. {Drawing Issue will ba on November 15) J




‘Duplication Test
Results




Beflh Duplication Test Results ® 2.3, 3-4, 43, 34 Concentrated Shirlle
HH Test was carried out using
Clutch wear and number of durability cycles o mpeovement ECU
400 | '. |
-:| PISTON side

"""""" e Cluinhlphtedupllmting RS Bt
E . ﬁmmugl&nmnﬂhnm : '
= A | -] 1
§ 300 [ sutasrougheereol e (he 750007 =
£ _ one fadod I market Lubrication rata 1050ce/min |
27 o 0.7801 1281 Piato temperature Z37°C 1
Eg | Lubrication rads 1050cchmin |- A& ____ AR SR R
i ¥
s 3 .:
£y 20 -
¥ ——t—r——
G 2 I N IS . 1.
E2 |
EF 2
s 1
I -

R
; e
0 20000 40000

Number of cycles (Numbar of 1imes the iransmiscion
Ahifted 46 and from Jrd with ot least 448 throttle)

@ Premature wear was duplicated

END PLATE sice



~ Acl Vehicle Duplication Test Resll} [ 23, 34, 43, 34 Concentratea shirle

ili Test was carried out using
Clutch wear and number of durability cycles Preimpravemont ECU
0.3
Clutch plale duplicating surfaca roughness
0.25 of the one falled In market {Ra 0.8)
. Ciutch disk made with & minkmum of resin
Clutch plats duplicating surfaca roughness amount and makiing pressure
of the ono falled In markst {Ra 0.8} 234, +5KD, 54 mode
T 02 Repadition of 2-3, 3-2 shiftx + Low
= ) Clukch plate duplicating surface
= (Pl 0.56~0.85, Sm 60.0-70.2)
B S g .  J Lubrication rate at tha minémum
] 0.15 2-34, 4-3KD, 3-4 moda
§ Clutch piste remsds by #400 old procoss
-— Ra 0.4-0.5, m 25-35
= 01 Repotition of 2-3, 3-2 shifis + Low
S femporaturs, high G/A
o
£
0.05
82000 cycles
are aquivalant to
120, 500km
D | 1 1 | 1 ]
0 2500 5000 7500 10000 12500 15000
Number of cycles

@ Premature wear was duplicated




Hesul. Bench Test to Verify Influence of Surface ‘hness 2-3, 34, 4-3, 3-4 Concentrated ‘ Mode

. Clutch wear and number of durability cycles T o carried out g
40 : : 1 :
_____________ O B -y I B R e
! surfaca roughness of the ona ! I I
failexl In market (Re : :
sace et s |
300 [T oneailed In mariak Ploks tomnoralure 2370 7
{Ra 0.78-1.028) TP ;
Lubrication rate 1050ccimin | . |
L-| Plate ismperature 3450 -1 ________ﬂ: ___________________________ H st I E ______________

200

Avempe amaurt of wear for § oluie plates {3 maximum
values per cluich plate) [ 1 mépieca]

100 :
nThence '
w-r ]
NOW process : Number of ' |valerit
0 (Fia 0.14-021) - h@ﬂﬂﬁ
(1] Lubrication rale §70ccimin 10 00 4000 60000 BR0Q000D

Number of cycles (Number of times 1ha tranamizsion shifted lo and from Jrd with at last 45 throtils}

@ Surface roughness has a great Influsnce on clutoh wear. What influenca ubrication rate and ECU have on clutch wear should be clarified.

@ The teet conducied using clutch plstes remace by #400 old pracess (Ra 0.3-0.4) and tha pee-improvement ECU has mel with OK result,
however, clutch plates and ECU raquire further verification as to spectficatlon lower [imht,




@ Surfha @

@ The test conducted using clutch plates remade by #400 old process (Ra 0.3~0.4) and the pre-improvement
ECU has met with OK resuit, however, clutch plates and ECU require further verification as to specification
lower limit. (~ November 15)

@ High Q/A (Q/A setting of ECU) is considered 1o be a fundamental factor in the causation of 3rd clutch wear.

@ The major factor lying behind the rapid increase of incidence in products made in US Is that the “surface
roughness of clutch plate took a turn for the worse.”

Duplication test ravealed that the clutch plate surface roughness had a very great influence on clutch wear.

@ Spacification change is made to reduce varlation in lubrication rate and raise the lower limit of lubrlcation
rate. {Drawing issue will be on November 15)

@® Regarding the “Q/A” that Is a fundamental factor and the “lubrication rate,” analysls Is continued as to the
extent of influence exerted by these factors to identify the factors involved in the occurrence on products
made in Japan, sporadic occurrence on MD/BI, and concentrated occurrence on 3rd cluteh. {~ End of

November)
Surface roughness Concentrated occurrence
on 3rd clutch
/A Occurrence on protiucts
{Q/A setting of ECU) made in Japan
Lubrication rate Sporadic occurrence
on MD/BI
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